One hundred and ninety-nine children received either lorazepam 0.05 mg kg~' or trimeprazine 3 mg kg" 1 as oral premedication in a double-blind trial. Lorazepam proved more palatable and produced a cheerful demeanour, but possessed no significant advantages on overall assessment before surgery Following operation, restlessness with vomiting, and evidence of retrograde amnesia occurred more frequently with lorazepam.
Although certain benzodiazepines produce good anxiolysis in children (Lindgren, Saarnivaara and Himberg, 1980) , the use of lorazepam as a premedicant in children has not been investigated despite its widespread use in adults. We have compared lozazepam with trimeprazine, the established drug (Davies and Doughty, 1966) , adapting the method of Doughty (1959) .
PATIENTS AND METHODS
All children older than 1 year of age admitted for ear, nose and throat (e.n.t.) surgery were assessed before operation for demeanour, and randomly allocated to receive lorazepam 0.05 mg kg" 1 or trimeprazine 3 mg kg" 1 as premedication, the doses being derived from a previous pilot study. The hospital pharmacist coded the drugs and prepared nine incremental doses of each from powdered tablets. The powders were rendered indistinguishable. Premedication was given double-blind, according to bodyweight (table I) and administered by mouth with orange syrup B.P. 5 ml 2 h before surgery.
Demeanour, palatability of the mixture, and verbal response or hand withdrawal on venepuncture, were recorded in the anaesthetic room. Anaesthesia was induced with thiopentone 5-6mgkg-' i. children breathed spontaneously a mixture of nitrous oxide, oxygen and 1-2% halothane.
The anrisialagogue effect of the drugs and any adverse event at induction were noted. For 4 h after the operation the same recovery and ward nurses recorded heart rate half-hourly and any evidence of vomiting, restlessness or pallor. Any requirement for morphine 0.2 mg kg" 1 i.m., for the relief of pain, was recorded.
On the first day after the operation, each child was asked by one of the authors if he remembered receiving the premedication and whether it was pleasant. Recall of the injection and any associated pain was noted. The presence of a sore throat was sought. Answers were recorded as yes, no or undecided. The results were analysed using a commercially available standard computer program known as the Statistical Package for the Social Sciences, version 5, incorporating the Chi-squared test with Yates' correction where appropriate.
RESULTS
One hundred and ninety-nine sets of results were completed. Eighty-seven children received trime- prazine and 112 lorazepam. The two groups were comparable (table II) .
Palatability of premedicant
Of the children receiving lorazepam, 75.9% liked the taste whereas only 42.5% of the trimeprazine group responded favourably. Forty-seven per cent expressed distaste for trimeprazine compared with only 21.4% for lorazepam. This preference for lorazepam in orange syrup was statistically significant CP<0.01).
Demeanour
Those children who were comatose, sleepy, serious or cheerful were classified as having a "satisfactory" demeanour and those presenting in tears, apprehensive or unco-operative as "unsatisfactory". Table III shows no difference in satisfactory demeanour between the two groups before or after premedication. However, individual demeanour differed after premedication, there being a greater tendency to be cheerful following lorazepam and to be sleepy after trimeprazine (P<0.01).
Response to venepuncture
Wincing or lack of verbal response and absence of hand withdrawal on venepuncture were considered satisfactory responses, whereas non-co-operation, or crying and withdrawal of the hand, were classified as unsatisfactory. No difference existed in the response to venepuncture. In the trimeprazine group, 81.6%, and in the lorazepam group 81.3% were satisfactory in relation to the verbal response, with 72.4% and 75.9% respectively being satisfactory for the hand withdrawal response.
Overall "satisfactory" behaviour
Children displaying overall satisfactory behaviour were those satisfactory both in demeanour and in response to venepuncture, the remainder being unsatisfactory. Overall satisfactory behaviour was displayed by 56.3% of the trimeprazine group and by 60.7% of those receiving lorazepam, the difference lacking statistical significance. Overall satisfactory behaviour increased with increasing age ( fig. 1 ).
Antisialagogue effect
At laryngoscopy, the antisialagogue effect was considered satisfactory if the pharynx and larynx were dry or moist, but unsatisfactory if wet and requiring suction. Of those receiving trimeprazine 95.4% were satisfactory, as were 89.3% of the lorazepam group. This difference lacked significance.
Adverse events on induction
During induction one child coughed and one suffered transient laryngospasm. Both had received lorazepam. Postoperative sequelae Table IV shows a significant increase in vomiting and restlessness in the period after operation amongst those receiving lorazepam. The frequency of pallor was similar in both groups, as was the need for analgesia. Although lorazepam was associated with a more rapid heart rate in the period after operation, this reached statistical significance only at 90min ( fig. 2) Postoperative questioning (table V) An equally small percentage of each group were unable to recall receiving premedication, but a significantly larger number of children were unable to recall venepuncture after lorazepam, which was again the more palatable premedication. No difference existed between the two groups in appreciation of pain on venepuncture or sore throat.
Other side-effects
Three children who received lorazepam experienced hallucinations. One child was affected 30 min after premedication, but recovered before arriving in the anaesthesia room. The other two children experienced hallucinations following the operation. There were no sequelae and no treatment was required.
DISCUSSION
This study was intended to evaluate the use of lorazepam by mouth in paediatric patients undergoing e.n.t. surgery. Lorazepam possesses the advantage of greater anxiolysis than narcotic premedication (Wassenaar et al., 1977) , lack of respiratory depression (Dodson et al., 1976; Cormack, Milledge and Hanning, 1977) , anterograde amnesia, long duration of action (Dundee et al., 1977) and an antiemetic effect (Loach and Fisher, 1975) .
Lorazepam is absorbed efficiently following both i.m. and oral administration (Diamond, 1978) , but is not commercially available in syrup or suspension form because of lack of stability. As powdered tablets, the bitter taste of trimeprazine was not entirely disguised by orange syrup B.P., but the preference for lorazepam persisted into the period after operation.
Children tended to be cheerful after lorazepam and to be sleepy or serious after trimeprazine, but both drugs produced satisfactory demeanour in approximately 83%, equivalent to that of children given only oral atropine (Beeby and Hughes, 1980) . These authors, however, used a playroom with a voluntary worker within the theatre suite as a substitute for drug premedication. Lacking these facilities we felt unjustified in including a control group within our trial. Trimeprazine produced the only comatose children in this series, confirming previous reports (Davies and Doughty, 1966) .
Our results for satisfactory verbal response, lack of hand withdrawal on venepuncture and overall satisfactory behaviour in the anaesthetic room are similar to those for trimeprazine reported by Davies and Doughty (1966) and lorazepam has demonstrated no significant advantage. We simplified the classification of verbal response by omitting the category "whimpered", which other authors have considered satisfactory.
Our procedure included the induction of anaesthesia by i. v. injection, but in individual anaesthetic practice a gaseous induction may be chosen when appropriate, resulting in satisfactory demeanour on induction in more than 90% of children (Boyd and Manford, 1973; Beeby and Morgan Hughes, 1980) .
No significant difference could be demonstrated in satisfactory demeanour between lorazepam and trimeprazine, therefore the combined results were analysed by age. The frequency of satisfactory demeanour increased with increasing age ( fig. 1 ). This confirms a similar observation for trimeprazine by Davies and Doughty (1966) . After oral diazepam or flunitrazepam, blood concentrations and anxiolysis were significantly less in those younger than 5 years of age compared with older children, possibly as a result of alterations in gastric pH affecting absorption (Lindgren, Saamivaara and Himberg, 1980) . Conversely, an age-dependent difference in demeanour was not observed in children receiving only oral atropine premedication (Beeby and Morgan Hughes, 1980) . It is possible that the inferior response to some premedicant drugs in younger children, including trimeprazine and lorazepam, is the result of age-dependent phannacokinetics.
Both drugs produced an adequate antisialagogue effect in this series, in contrast to the effect of lorazepam in adults, where excess salivation occurs, particularly in intubated patients (Dodson and Eastley, 1978) . The low frequency of pallor after operation in the present series is in contrast to the 68% frequency found by Davies and Doughty (1966) using trimeprazine solution and is not readily explained, although identical criteria were used.
The frequency of vomiting after anaesthesia in the trimeprazine group was similar to that reported after trimeprazine in previous studies. The frequency of postoperative vomiting after premedication with lorazepam was 39.3%, which is greater than the 10.4% (Dodson and Eastley, 1978) and 15% (Dundee et al., 1977) frequency observed in adults. Both groups received equal amounts of analgesic, following surgery, but whereas trimeprazine has a well recognized antiemetic effect, opinion is divided concerning lorazepam, with both antiemetic and emetic properties reported (Dodson et al., 1976) . This emetic effect after lorazepam premedication may predominate in children.
In the period after surgery with trimeprazine, 49.4% were considered restless, a frequency which compares favourably with the 90% reported by Davies and Doughty (1966) . In the lorazepam group 64.3% were considered restless which was possibly responsible for the increase in heart rate at 1.5h. This is contrary to the effect of lorazepam in adults where restlessness (L'Armand et al., 1980) , agitation and hallucinations (Pagano et al., 1978) have been reported to occur before surgery. In the present series hallucinations occurred before surgery in a child prone to nightmares and following operation in another similar child. Hallucinations do not appear to be associated with phenothiazine premedication in children.
The frequency of anterograde amnesia for the venepuncture was less than the 28% rate reported in adults (Dundee et al., 1977) . However, amnesia following oral lorazepam is greater for nonemotional or visual events than for painful stimuli (McKay, Dundee and George, 1978; Studd and Eltringham, 1980) . We observed no difference in appreciation of pain on venepuncture or postoperative sore throat between the two groups.
CONCLUSION
Although recommended for routine premedication in adults, lorazepam has no advantage over trimeprazine for routine premedication in children before e.n.t. surgery. Its use is associated with a greater frequency of undesirable sequelae which could be disadvantageous with a potentially compromised airway. The method of administering premedication was acceptable to children and nursing staff and may warrant further consideration in view of the inappropriate formulation of some potentially useful drugs. 
